How are consumer attitudes towards eco-labeled products affected by a profusion of labels? This article provides both theoretical and empirical insight into this issue. Assuming that consumers perceive a label both as a sign of quality and of a particular characteristic of a product, we deduce theoretical determinants for preferences for three types of label: a health label, an eco-label and a fair trade label. We enrich this analysis by synthesizing most empirical determinants of ecolabeling demand mentioned in the literature. Using a French survey on seafood products, the estimation of a rank-ordered multinomial logit with random intercepts shows a certain proximity between the profiles of pro-eco-label and pro-fair trade label consumers, whereas pro-health label individuals have a more distinct profile: The two former are more likely to be young men mainly concerned with fishing conditions, whereas the latter are older married women with children who pay attention to the product form. We relate preferences for labels to degree of altruism, environmental consciousness and other socio-economic features.
Introduction
According to the Food and Agriculture Organization of the United Nations (FAO, 2010, p.8) , "The proportion of [fish] 1985 and 1997." This alarming degradation of the state of the world's fisheries and aquaculture has led to international regulation. The FAO's code of conduct for responsible fisheries (FAO, 1995) claims "the right to fish carries with it the obligation to do so in a responsible manner so as to ensure effective conservation and management of the living aquatic resources." Likewise, at the European level, the current reform of the European common fisheries policy aims "to get all our [European] fish stocks back into a healthy state to preserve them for present and future generations" (Speech by Maria Damanaki, Commissioner for Maritime Affairs and Fisheries, the 13 th july 2011) 1 . Seafood eco-labeling can contribute to attaining sustainability goals (Washington, 2008) . Eco-labels certify that a product is kinder to the environment than similar, unlabeled, products. For seafood products, eco-labels guarantee that fisheries use sustainable management practices, preserving fish stocks and marine ecosystems. In order to be eligible for the International Organization for Standardization (ISO) Type I environmental label, certification must be based on third party verification of the environmental impact of the product. Among seafood eco-labels, the most popular one is the Marine Stewardship Council (MSC) 2 . Created in 1997 by the World Wide Fund for Nature (WWF), it, at present, certifies fisheries catching 7% of the total global capture production for direct human consumption, and will soon increase to 12%. By promoting environmentally friendly products and delivering environmental information to consumers, fish eco-labeling could encourage fishermen and fish consumers to turn towards eco-friendly behavior.
From the perspective of the fishing industry, eco-labeling may guarantee the profitability levels of upstream-downstream operators, through the expansion of the market share of seafood products. Hence, eco-labeling, by differentiating seafood products from the other non-labeled seafood products, enhances their value in some markets. This strategy is based on the expansion of the demand for "responsible fishing" certified products and for environmentally friendly products (Roheim, 2008) . Indeed, there is a growing theoretical literature dealing with ecolabels, analyzing the optimal policies and corporate strategies for eco-labeling in the case of both complete and incomplete consumer information when consumers are environmentally conscious. 3 In the latter case, firms may be tempted to develop "greenwashing" strategies in order to benefit from the higher consumer willingness to pay for green products. Since greenwashing harms both the environment and consumer welfare, the credibility of eco-labels is a crucial issue. All theoretical articles assume a consumer demand for eco-labeled produce, that is the existence of "green consumers" which can make a differentiation strategy profitable overall. 4 The ecological and economic efficiency of eco-labeling not only depends on consumer behavior faced with the choice of an eco-labeled and an unlabeled product, but also on their attitude towards the eco-labeled product when other labels, such as organic labels, non-GMO labels, are present on similar products. Very few theoretical studies have attempted to understand label demand in this context. To the best of our knowledge, the only paper touching on this issue is that of Ben Youssef and Abderrazak (2009) . They show that the co-existence of two eco-labels can encourage firms to reduce the environmental quality of the product when consumers do not know which eco-label ensures the best environmental quality of the product. They conclude that "the implication for policy is that improvement of information related to the environmental quality of products becomes a principal instrument of environmental policy in the presence of multiplicity of labels." Therefore, the development of eco-labeled products requires, upstream of firms' strategy, consumer preferences for eco-labeled products over both unlabeled and other labeled products. This raises the question of the impact of eco-labeling on consumer behavior. To the best of our knowledge, eco-labeling of seafood products has not yet been studied while taking into account the presence of other labels. In this paper, we attempt to fill this gap. From a theoretical perspective, as product characteristics play a crucial role in consumer behavior, Lancaster's theoretical approach (1971) is particularly appropriate for studying consumer preferences for one or various labels, since each label guarantees a particular quality, such as the absence of chemicals for an organic label or a low impact on the environment for an eco-label. In the first part of this paper, we adopt such an approach in order to analyze theoretical consumer preferences for three types of labels: a health label, an eco-label and a fair trade label. We consider that consumers perceive a label both as a sign of quality and of a particular characteristic of a product. Consequently, labels lead to both a vertical and a horizontal differentiation of products. This allows us to highlight the theoretical determinants of their ranking of labels by order of preference. Empirically, a number of papers have addressed this issue, for both seafood products and other products, such as agricultural products, clothing, electricity or vehicles. They show a preference of most consumers for eco-labeled products over unlabeled product and give the main socio-economic factors and product features which favor such a preference. They also show, in the case of competing labels for agricultural products, the main determinants of consumer preference for one label over another. In order to complete our theoretical analysis, we will provide the main conclusions of these empirical studies of consumer preferences and outline the lack of work focusing on this area for seafood products, a gap we attempt to fill in the present paper.
In order to carry out an empirical analysis, we undertook an econometric analysis of French consumer preferences for three hypothetical labels for fresh fish: a heath label guaranteeing that the products do not contain toxins; an ecolabel ensuring that the product is caught in an environmentally friendly way; and a fair trade label guaranteeing that conditions within the production chain meet minimum standards such as decent working conditions. The analysis uses data from a French survey into seafood preferences carried out on 911 respondents in France by the RICEP 5 in 2010. We relate consumers' label ranking with their socio-economic situation; their purchase criteria for fresh seafood products; and their level of information about on marine resources.
Estimating a rank-ordered multinomial logit with random intercept allowing for unobserved heterogeneity, our results show some similarity between the profiles of pro-eco-label and pro-fair trade label consumers, whereas pro-health label individuals have a distinct profile. The sociological profile of a health labeled fish advocates is a relatively old (over 55 years) married woman with children who pays particular attention to the product form; whereas eco-label and fair trade label advocates are more likely to be men, young, and mainly concerned about fishing conditions. Fair trade label buyers exhibit one other particularity: they are more frequently single parents than the two other groups. Finally, eco-label advocates are characterized by a higher education level. This tends to corroborate both our theoretical analysis and empirical review.
The remainder of the paper is structured as follows.
In Section 2, we analyze the expected determinants of consumer preferences for various labels. In Section 3, we introduce the database and the econometric method. In Section 4, we analyze our empirical results and compare them with the theoretical predictions. Section 5 brings the paper to a conclusion.
Consumer preferences for differentiated labels
Consumer behavior towards differentiated labels depends on the attributes of the product and the socio-economic and psychological aspects of the consumer. In this section, we set out a general analysis of the main determinants of consumer preferences for eco-labels, along with a number of other labels, in particular a fair trade label and a health label. We first investigate the theoretical determinants, using the particularly relevant framework provided by the differentiation models. After, we provide an overview of the determinants highlighted in the empirical literature, with a particular attention paid to studies dealing with the seafood products.
The theoretical determinants of consumer preferences
In the economic literature dealing with eco-labels, 6 they are generally perceived as a sign of quality or a sign of variety. In the vertical product differentiation models, the eco-label rewards the environmental quality of a good, that is its low environmental impact compared to a non-labeled product. Models extending Mussa and Rosen's framework (1978) assume that, while all consumers prefer a less polluting product, they differ in their marginal willingness-to-pay for green quality. In other words, if all products were sold at the same price, all consumers would purchase a labeled one. In addition, the demand for the eco-labeled product rises with the degree of environmental awareness of consumers (Amacher et al., 2004; Ben Youssef and Lahmandi-Ayed, 2008; Ben Youssef and Abderrazack, 2009; Ibanez and Grolleau, 2008) .
In the horizontal differentiation models, based on d'Aspremont et al. 's model (1979) , each consumer has an ideal variety, which does not necessarily correspond to the most environmentally friendly one. In other words, if all products were sold at the same price, some consumers would prefer an ecolabeled product while others would prefer an unlabeled one. Hence, consumers gain utility when the difference between their ideal variety and the variety they really consumes decreases. Since consumers' tastes are heterogeneous, ideal varieties are also heterogeneous. Green demand thus depends on the disutility due to this difference. What distinguishes a green variety from another is the warm glow induced by a contribution to a better environment (Eriksson, 2004 , Conrad, 2005 or the partial internalization of the environmental externality (Boyer et al., 2006 , Clemenz, 2010 .
What is the best way to consider consumer preferences for an eco-label when it is in competition with other labels, in particular a health label and a fair trade label? The double differentiation model, following Neven and Thisse (1990) , provides a well-suited framework for this analysis (see Appendix A1). 7 In this framework, we assume that each consumer has an ideal label, in line with their moral and social values, and would like to purchase a product carrying a label as near as possible to this ideal. Furthermore, consumers view the label as a public good attribute, that is a sign of the "quality" of contribution to the well being of others and they differ in their willingness to pay for this positive external effect. Accordingly, products are characterized by double differentiation: a horizontal feature, the label type, and a vertical one, a public-good quality. Obviously, these two features are closely connected. Using such a double differentiation framework, we can infer the determinants of the demand for labeled products.
The consumer's willingness to pay (WTP) for the public-good feature is influenced by a number of factors. First, it depends on the degree of impure consumer altruism (Andreoni, 1990) . Indeed, consumers are more directly concerned by their health than by environmental quality and by the working conditions of production. Their marginal WTP for others is thus linked to their degree of altruism, which is in inverse relation to the link between consumption and quality assured by the label (Kotchen and Moore, 2007) .
Secondly, the WTP can be interpreted as the marginal rate of substitution between income and quality, so that a higher WTP is equivalent to a lower marginal utility of income and thus a higher income (Tirole, 1988) . It thus increases with income. It tends to also increase when a consumer is well-informed about the health, environmental and social issues of fishing and consumption of seafood products. Furthermore, sensitivity to the positive external effects may also rise with confidence in the certifying organization, level of education and environmental and/or social involvement (OECD, 2005) .
The consumer's ideal label depends on their relative concern about health, environmental and social equity issues. Note that health, environmental and social concerns are generally strongly related, as shown in studies dealing with ecolabeling Biel, 2001, 2007; Torgler and Garcia-Valiñas, 2007) , and that it is not easy to disentangle the factors explaining preference for one label 7 Note that theoretical papers dealing with competition between a retailer's private label and national brands (see Sayman et al., 2002 and Du et al., 2005) provide an interesting framework for analyzing a firm's positioning strategy (the retailer) with regard to a number of existing labeled products (the national brands), although the competition structure is here very specific. over another. Nevertheless, we suppose that consumers are more likely to consume health labeled products when they are very concerned about their health and that of their families and they are worried about the health risks of seafood products, especially if their degree of impure altruism, beyond their extended family, is low. They are more likely to be eco-consumers when their environmental consciousness is greater and when they feel strongly concerned about environmental degradation (Ek and Söderholm, 2008; Arkesteijn and Oerlemans, 2005) , that is when their ideal label is close to the eco-label. Ecoconsumers can also be characterized by a high degree of altruism when their ideal label is close, in the variety space, to the neighboring label (health or fair trade) rather than the eco-label. Consumers tend to buy fair trade labeled produce when their desire for social justice is dominant over health and environmental issues, their ideal label being then close to the fair trade label, or when their ideal label is close to the neighboring label (health or ecological) rather than the fair trade label but their degree of altruism is high.
In more general terms, the WTP and the ideal label are both determined by altruism, social norms and intrinsic motivation (Frey and Stutzer, 2006) , ethical values and beliefs, customs, culture and social, political and moral values (Berglund and Matti, 2006; Torgler and García-Vilañas, 2007) . Furthermore, we are concerned with a credence good. In order to put a value on the characteristics promoted by the label, consumers need to be informed about any issues involved in the production and consumption of the good. Accordingly, consumer knowledge level is another crucial determinant of the WTP and the ideal label. Obviously, the WTP and the ideal label are also explained by the socio-economic characteristics of consumers.
Price and quality also have a significant effect on consumer choice. When consumers think that the product closest to their ideal is expensive and/or of low quality in comparison with the neighboring product, they are less likely to buy their ideal variant, and will instead choose the neighbor. This alternative choice will be favored by a low cost of deviation from their ideal label, as in this case there is little reluctance to change and no strong habits formed.
The above analysis has outlined the main theoretical determinants of label ranking. In the following sections, we look at the main determinants given in the empirical literature.
Consumer preference for a labeled product over an unlabeled product
Many empirical papers dealing with consumer preferences towards eco-labeled and unlabeled products seek to identify a green consumer profile.
For products other than seafood, such as toilet paper, paper towels and detergents (Bjorner et al., 2004) , electricity (Kotchen and Moore, 2007; Wiser, 2007; Ek and Söderholm, 2008; Salmela and Varho, 2006; Wiser, 2007) , vehicles (Teisl et al., 2008) , wines (Loureiro, 2003) or apples (Loureiro et al., 2002) , the pro-eco-label consumer has the following profile. Older consumers are less likely to be pro-green products (Srinivasan and Blomquist, 2009 ) but they have more confidence in label information (Teisl et al., 2008) . Women are generally more willing to pay a premium for a green-product (Blend and Van Ravenswaay, 1999; Loureiro, 2003; Loureiro et al., 2002) . Some studies show that men are less influenced by label information (Teisl, et al., 2008; Bjorner et al., 2004) , whereas others highlight that men are less likely to have a positive willingness-to-pay for environmental concerns, but, when they do, they are willing to pay a larger premium (Carlsson and Johansson-Stenman, 2000; Dupont, 2004) . Level of education positively influences trust in eco-information and the willingness to choose an eco-labeled product (OECD, 2005; Salmela and Varho, 2006; Ek and Söderholm, 2008; Teisl et al., 2008) . Household composition has also an impact on consumer behavior. Households with children under 18 behave in a more proenvironmental way (Loureiro et al., 2002) whereas an increased household size tends to reduce this effect (Clark et al., 2003; Kotchen and Moore, 2007) . Furthermore, a higher confidence in the certifying organization and higher environmental involvement favor a households' taste for green products (OECD, 2005; Teisl et al. (2008) ; Ek and Söderholm (2008) ; Salmela and Varho, 2006) . Moral and social norms also contribute significantly to consumer choice, particularly for electricity (Kotchen and Moore, 2007; Wiser, 2007; Ek and Söderholm, 2008) .
Similar profiles for green consumers are shown in the literature dealing with preferences for eco-labeled seafood. Indeed, despite a heterogeneity in international responses to seafood eco-labeling and the significance of cultural differences between nations' reactions (USA, Europe, Norway, France…), several common factors influence consumer preferences for eco-labeled seafood (Wessels et al., 1999; Johnston et al., 2001; Jaffry et al., 2004; Whitmarsh and Wattage, 2006; Roheim, 2008; Brécard et al., 2009; Salladarré et al., 2010) .
The importance of species and purchase criteria are underlined by all the studies. The product form determines the consumer's behavior, those who purchase frozen fish being less likely to choose eco-labeled fish. The origin of the fish affects the purchase, farmed fish being less purchased than wild fish. The region also plays a major role: inhabitants of the American west-coast are more willing to buy "green" seafood (Wessels et al., 1999) . Similarly, British consumers are less likely to buy foreign products than domestic fish (Whitmarsh and Wattage, 2006) . In addition, the amount fish consumed positively affects the probability of buying eco-labeled fish.
Socio-economic characteristics also have an influence on an individual's opinion of seafood eco-labeling. While women are more likely to choose ecolabeled fish than men the age effect is not clear-cut, according to Brécard et al. (2009) and Salladarré et al. (2010) , younger people are more likely to choose ecolabeled fish, while Johnston et al. (2001) show a reverse tendency. A high level of education also favors consumer preference for eco-labeled seafood.
Other factors may also affect consumer preferences. Eco-labeling demand is affected by a consumer's level of subjective information on marine resource problems. Indeed, Brécard et al. (2009) and Salladarré et al. (2010) show that French and other European feeling towards fishery regulation plays a major role in their intrinsic motivation for fish eco-labeling, individuals thinking that the fisheries are acceptably or adequately regulated being less likely to be in favor of a seafood eco-label program. Moreover, their information on the state of fish stocks also plays an influential role; when individuals think that marine resources are stable, they are less likely to be pro an eco-label. However, Johnston and Roheim (2006) underline that consumers are happy to change species if overfishing is sufficiently high, but that the presence of an eco-label alone is not enough to favor the choice of a less-favored species. Not surprisingly, members of environmental organizations are more likely to choose the labeled product (Wessels et al., 1999; Johnston et al., 2001) . Finally, there is no consensus about the role of the type of certifying organization: Wessels et al. (1999) show that it plays no role for consumers, whereas Jaffry et al. (2004) and Johnston et al. (2001) argue that the certifying body is likely to affect fish consumption, with a preference granted to governmental bodies as compared to Non-Governmental Organizations.
All in all, eco-labeled seafood may win market share from unlabeled products, on condition that consumer preferences are translated into a price premium for certified products. Using a contingent valuation, Whitmarsh and Wattage (2006) show that consumers in the UK are ready to pay such a premium for environmentally friendly farmed salmon. Using scanner data, Roheim et al. (2011) give evidence for a premium of 14.2% for MSC-certified frozen processed Alaskan Pollock in the London metropolitan area.
Consumer preference for various labeled products
With an empirical perspective, Loureiro et al. (2001) focus on the factors affecting consumer choice between eco-labeled, organic and regular apples when they are of the same price, size, color and variety. They show that, apart from environmental concern, which favors the choice of eco-labeled and organic apples, the factors increasing the probability of prefering organic apples tend to decrease that of prefering eco-labeled. These factors are the presence of children under 18, a small family size, strong food safety concern and a low perceived quality of eco-labeled products. Eco-labeled apples are an intermediate choice for consumers, according to their concern for the environment and food safety. Women are more inclined to choose organic apples than other apples. McCluskey and Loureiro (2003) underline that preference for organic apples over other kinds of apple is certainly due to the healthier image of organic apples: "The consumer must perceive high eating quality in order for the food product to command a premium".
In a study comparing three kinds of coffee -organic, fair trade and shade grown - Loureiro and Lotade (2005) show that consumer willingness to pay for fair trade coffee is higher than for eco-labeled (shade grown) coffee, which is higher than for organic coffee. They argue this occurs because coffee is not associated with health and consumers do not assess the health benefits associated with organic coffee consumption at the same importance as the benefits associated with other kinds of coffee. Moreover, consumers feel very concerned about working conditions in developing countries. The typical profile of a pro-labeled coffee consumer is a young woman with a high income and high environmental awareness.
The availability of local produce may decrease consumer interest in ecolabeled or organic products. Indeed, James et al. (2009) show that, for an applesauce, the probability of purchase and the willingness to pay for the product are higher for a locally grown product than for an organic one. However, having previously bought an organic (or local) product increases the likelihood to select this product. Onozaka and Thilmany (2011) also highlight the importance of the proximity to the production site. Using choice experiments, they compare consumer values assigned to products (apples and tomatoes) according to their label (organic, fair trade and carbon footprinted) and their origin (local, national and imported). Whatever the label, consumers prefer local products to national products, which are themselves preferred to imported products. However, some labels can offset a distant production location in consumer preferences. For instance, consumers positively value 8 both organic imported products and fair trade imported tomatoes. The values given to the organic label and the local origin are independent. Local organic produce benefits from the highest premium, mainly due to the great WTP for local products. Moser et al. (2011) confirm the attention consumers pay to the origin of a product. Reviewing studies focusing on factors influencing willingness to purchase and to pay for sustainable fruit and vegetables highlights the predominance of appearance, smell, taste and health as factors. The others are a local origin, the presence of an eco-label and, obviously, price.
All in all, the profusion of labels and origin indicators blur the typical profile of a green consumer. Table A1 in Appendix A2 brings together all the previous reviewed determinants of consumer preferences for an eco-labeled product. It further highlights the difficulty in drawing the typical profile of a green consumer.
Note that, among the selected empirical studies, none deals with various labels for seafood products. In the following section, we use a French survey on seafood labeling in order to look at the main characteristics of respondents according to their label ranking and to draw a parallel with our previous predictions.
The database and the econometric model

Data
The data used for our empirical analysis come from a survey carried out during April-June 2010 in France by the RICEP. The purpose of this survey was to investigate French consumer perception of and purchase intentions for labeled fresh seafood products. The survey consisted of around fifty questions dealing with purchase criteria for fresh seafood products and purchase intentions for three type of labels: health, eco and fair trade, and socio-economic situation. The database includes 911 questionnaires completed in face-to-face interviews. Respondents' descriptive statistics are given in Table A2 in Appendix. This survey is well suited for a comparative analysis of label type demand.
Before turning to the econometric analysis, a description of the data will be given. Only 6% of respondents answered "unlabeled" to the question "if you have to buy fresh fish and that you have to choose between the following four types of products, at the same price, would you choose: unlabeled, health labeled, ecolabeled or fair trade labeled?" whereas 40% answered "health labeled", 31% "ecolabeled" and 23% "fair trade labeled". Our analysis therefore focuses on answers to the following question: "If labels were proposed for seafood products, you would prefer (check as many preferences as you wish; If more than one, prioritize them from 1 -most important, to 3 -least important): a health label (a label guaranteeing the products do not contain toxic substances), an eco-label (a label guaranteeing the products were caught in an environmentally friendly way), and a fair trade label (a label guaranteeing that production conditions meet minimum standards such as decent working conditions)". Note that the label definitions were based on a pre-survey that showed that these were the labels people had in mind. Table 1 shows that the health label is more frequently ranked first than the eco-label, itself ranked first more often than the fair trade label. Table 1 highlights consumer heterogeneity: 45% of individuals ranked the health label first, while 50% ranked the eco-label second and about 36% of respondents ranked the fair trade label third. Using the three variables, a correlation matrix was computed for all label type rankings 9 . Not surprisingly, the correlation coefficients are highly negative. Nonetheless, the interesting result is that the 'distance' between the eco-label and the fair trade label is less than the distance between them and the health label. There is a significant gap between the preferences of consumers prioritizing the health label and the preferences of consumers prioritizing the eco and fair trade labels. Table 2 supports this result: the ecolabel can be seen "between" the health and the fair trade labels. More than 75% of respondents who ranked the health label in first place ranked the eco-label in second place and about 70% of respondents who ranked fair trade label in first place ranked the eco-label in second place, whereas for those who ranked the eco-label first, there is a relatively even split between the health label (49.1%) and the fair trade label (61.8%) for second place. This result may reflect consumers' environmental awareness, since the eco-label focuses on the environmental consequences of a product from cradle to grave, whereas the health label only appraises the absence of harmful content, like chemicals, and the fair trade label does not deal with the environmental friendless of the product.
According to the analyses provided in Section 2, beyond socio-demographic characteristics (age, gender, marital status, presence of children at home and education level), we expect a significant influence from the following consumer characteristics: sense of responsibility about resource degradation, perceived level of fishery regulation, expected impact of labels on the environment, beliefs about the most credible structure for establishing labels (public institute, professional structure, NGO), impulsive choice or not when buying seafood products, perceived gustative quality of seafood products, and expected health effects of seafood products. These explanatory variables are described in Table A2 in Appendix A3.
Finally, it is worth noting that face-to-face interviews may produce a number of biases. First, this type of data collection is prone to social desirability biases, which describe the tendency of respondents to reply in a manner that will be viewed favorably by others. Although the respondents were not invited in the present survey to rank the different criteria used in their fish purchasing behavior, the proportion of respondents that chose a given item along the ordered scale of possible answers shows that quality characteristics are at the top of their priorities whereas the environmental criterion and fishing techniques are cited by the lowest proportion of the population (see Table A2 ). Surprisingly, this result contradicts the tendency of respondents to reply in a manner that will be viewed favorably by others. Overall, we consider that the social desirability biases are limited. Secondly, a potential 'laziness' in the answers to the 'agreement' questions when similar questions are presented sequentially may also induce a bias. To reduce this bias, the survey was divided into four parts, which were presented in four different orders. This means each respondent was randomly given one of four versions of the survey. Each econometric specification takes into account the order with four dummy variables (one for each version), meaning any laziness bias should be low 12 .
The multinomial logit random utility model
In our survey, the respondents rank the health label, the eco-label and the fair trade label in order of preference, which means the rank-ordered random utility model provides an appropriate framework for analyzing our data. We use a model close to Johnston and Roheim's model (2006) . To model unobserved heterogeneity, we allow a random component in each intercept term as a measure of variation on the intrinsic label utility across respondents 13 . In our model, the assignment of each rank is treated as a sequential choice process where respondents make a discrete choice between the alternatives. The 12 This is due to the fact that one part of the survey may be placed at the beginning or at the middle or at the end of survey. 13 On this issue, see Train (2003) . rank orderings are broken down into sequences of choices. There are two decision stages: in the first, all three labels are available, and in the second, a choice is made between the two remaining alternatives. Accordingly, a rank ordered multinomial logit can be used to model consumer rankings of all the labels in a given choice set.
In order to explicitly exhibit all the determinants of preferences for labeled products, we write the utility function as follows: This reformulation of the utility function allows us to give the consumer's random utility definition:
with € ε kj the i.i.d. residual error term measuring the unobservable component. As a consequence, the probability that consumer k prefers, for instance, ecolabeled product E to all the other products in the set L can be defined as the probability that € U kE is higher than both € U kH and € U kF . More precisely, the probability that ranking € E  F  H , such that € U kE > U kF > U kH , holds can be expressed as a multinomial logit (McFadden, 1974) . The probability of label E being in the first place can be defined by a multinomial logit for the entire set of labels L. The probability of label F being ranked in second position can be expressed by a multinomial logit too, but only for the set of remaining labels, F and H. In the third step, the final choice is known as the first and second preferences are known. Therefore, the product of the two multinomial logits gives the probability of the entire label ranking (Luce, 1959) :
14 H for health, E for eco-label and F for fair trade.
Similarly, we can express the probability of any ranking, denoted 
Beyond the inclusion of individual specific explanatory variables, our model includes alternative specific covariates by applying a random intercept to each type of label allowing an unobserved heterogeneity to exist between the alternatives. The random intercept models allow us to classify respondents into a common latent class. The choice probability is also conditional on random effects in addition to the exogenous variables. Estimation of the rank-ordered multinomial logit model with unobserved heterogeneity is carried out by maximum likelihood estimation which is approximated via a Gauss-Hermite quadrature (Skrondal and Rabe-Hesketh, 2003; Rabe-Hesketh et al., 2004) .
Results
The results of the multinomial logit model with random intercept are reported in Table 3 . Note that the health label is the reference category. The socioeconomic factors, the seafood product characteristics and the perception of consumers will be successively analyzed.
Socioeconomic characteristics play an important role in the choice of label, confirming the results of studies on eco-labeling. In comparison to pro-health label individuals, French pro-eco-label consumers are more likely to be male, relatively young, well-educated; and the pro-fair trade label consumers are more frequently male, relatively young, and less frequently married (pro-fair trade label consumers are on average less well-educated than pro-eco-label consumers). Our results are in line with the health-related attitudes of European fish consumers identified by Pienak et al. (2010) , since the segment of consumers with a low interest in health is made up of a greater proportion of the young and male.
Older consumers (over 55 years) are less positive towards eco-labeling: this may be due to higher awareness of environmental issues among young people (Schumacher, 2010; Whitmarsh et al., 2006) . Salladarré et al. (2010) found no gender effect for French eco-label demand, concluding there is no evidence of a higher sensitiveness of women to environmental issues 15 and eco-labeling. In contrast our results show a gender difference. The fact that women are more prone to consume health label products may be associated with family consideration (as they are the principal caregivers, Lewis, 2002) , whereas the interest of men may be associated with the working environment, which may explain the stronger attraction to a fair trade label. This result can be related to other studies showing that women tend to be more engaged in private (household-oriented) proenvironment behavior and men in public (society-oriented) pro-environment behavior (Hunter and Hatch, 2004) . Health labels are associated with private considerations and it may be preferred to the eco-label by women, leading to a crowding out effect. The reverse effect is found for men, the crowding out effect advocates a pro-environment behavior at the expense of other concerns (Rasinski et al., 1994) . The multiplicity of labels leads consumers to rank labels and to reveal their priorities. Living alone increases the preference for fair trade labels (as well as the fact of having children at home, but the effect is only significant at the 15% level). This result may be linked to a greater social awareness from people living alone. In such cases, the social insecurity is potentially higher: the poverty rate is higher, and the consequences of unemployment may be more dramatic, there being only one wage-earner (Esping-Andersen, 2002) .
Respondents with post-graduate qualifications are more likely to be pro-ecolabel, in line both with our theoretical analysis and other empirical studies on ecolabeling (Blend and VanRavenswaay, 1999; Budak et al., 2006) . The education level may impact on consumer attitudes through their knowledge of environmental issues and their treatment of eco-information. More educated individuals attach more importance to eco-information (Teisl et al., 2008) and knowledge is positively linked with the eco-label demand (Blomquist and Whitehead, 1998; Van Kempen et al., 2009 ). Moreover, since education level and income are highly correlated, highly-educated consumers are likely to be more willing to pay for environmental quality. Neither income nor education level significantly influence the choice of a pro-fair trade label. The role of the willingness-to-pay for the fair trade quality in consumers' choice cannot therefore be validated.
Several differences were found between consumers according to their professional classification. The results are not reported in detail here 16 due to the fact that, since the French classification takes into account the level of education, the variables education and occupation are strongly correlated (see on this point Solon, 2002; Fershtman et al., 1996) . The demand for the fair trade label is higher for the following categories: farmer, self-employed and manual workers. These professions may feel empathy for other workers and hence pay special attention to working conditions. In other words, their ideal label may be close to the fair trade label. Conversely, the demand for a health label is higher for consumers without an occupation (principally retirees and housewives). One surprising result is that those in intellectual professions do not show a marked preference for an eco-label when a health label is also proposed, which runs contrary to studies on ecolabeling (Brécard et al., 2009 ). -887.04 The reported coefficients are estimated with a multinomial logit with random effects. The significance thresholds are respectively 1%(***), 5%(**) and 10%(*). Standard errors are in parentheses.
Previous studies have shown the importance of purchasing criteria in seafood product consumption (Wessells et al., 1999; Jaffry et al., 2004) as well as in other food consumption (Bernués et al., 2003) . For this article, purchasing criteria were analyzed using several factors: the price, the geographical origin, wild vs farmed origin, the fishing technique, the degree of exploitation of the product, the appearance, the reputation of the product (its prestige), vendor advice, and the nutritive quality of the product. To test the reliability of the answers, a correlation matrix was calculated for all purchasing criteria. Apart from the price variable, all the variables are positively related: this may be due to underlying factors which could be revealed through a factor analysis 17 . Two factors appeared relevant: the first factor encompasses four variables (geographical origin, wild vs farmed origin, fishing technique, degree of exploitation) and the second also encompasses four variables (appearance, reputation of the product, vendor advice, and the nutritive quality of the product). The first factor can be considered as a production process factor, whereas the second one may be thought of as a product characteristic factor.
Compared to the health label, the process factor is positively linked to a demand for eco-labeling and fair trade labeling: the more consumers pay attention to the production process, the more they are pro-eco-label or pro-fair trade label. This is in line with previous studies (Jaffry et al., 2004; Bernués et al. 2003) . The product factor is negatively correlated with a demand for eco-labeling and fair trade labeling with respect to the health label. These results corroborate the idea that ecological and fair trade label consumers are more altruistic than health label consumers. The link between altruistic attitudes and more ecological behavior has been highlighted in previous studies (Clark et al., 2003; Kotchen and Moore, 2007) . For pro-health label consumers, the importance of product characteristics is probably linked to the specific nature of seafood products for which visual aspect and freshness are associated with quality and health. Not surprisingly, for the pro-eco-label and fair trade label individuals, the link is with the process factor because eco-labeling is mostly concerned with environment-friendly techniques of production and fair trade labeling is mostly concerned with fair working conditions during production. For consumers, these kinds of label appear to be a means of certifying the production process. Paying attention to price is only significant for the choice of a pro-fair trade label: the more people pay attention to the price, the more they choose a fair trade label. The weak role of price in label choice could be due to the fact that being attentive to the price in 17 The Bartlett test of sphericity concludes that a factor analysis is relevant and the Kaiser-MeyerOlkin measure of sampling adequacy increases when the price variable is omitted. To pick the right number of factors, we used the Kaiser and the Cattell criteria, and Horn's parallel analysis. For each factor, Cronbach's alpha statistic, which determines the internal consistency of items in a survey instruments to determine its reliability, was computed, equal to 0.70 for the first (process) factor and 0.64 for the second (product). According to Nunnaly (1978) , a score of 0.7 obtained on a substantial sample is an acceptably reliable coefficient but lower thresholds are sometimes used in the literature. this context is one purchasing criterion among others, and that the label ranking was asked irrespective of the labeled product price.
This conclusion is reinforced by the fact that concern about the impact of consumer behavior on resources favors preferences for an eco-label and a fair trade label. However, curiously, the effect is only significant for the pro-fair trade label individuals. Similarly pro-eco-label and pro-fair trade label consumers consider that labels reduce consumer impact on the environment. Therefore, consumers definitely differentiate labels according to their degree of environmental awareness and altruism and pro-eco-label and pro-fair trade label consumers seem more altruistic than pro-health-label individuals. Consequently they pay more attention to the impact of their consumption on the environment, even if the state of environment has no immediate impact on them. They are also more attentive to the efficiency of environmental solutions. Furthermore, they are more likely than pro-health label respondents to believe that a label's credibility is improved if it is established by certifying organizations independent of professional bodies, in particular if it established by an NGO. The confidence in the public institutions is also higher for pro-fair trade label individuals (at the level of 15%).
In their purchasing behavior, again compared to pro-health label respondents, pro-fair trade label consumers do not always know exactly what they want to buy (at the 15% level). Accordingly, individuals favoring a fair trade label are less fixed in their habits than others. Grankvist and Biel (2001) and Johnston et al. (2001) suggest a similar result for eco-labeled food compared non-labeled food consumers. Finally, there is no difference in preference for the types of label based on the two following criteria: seafood products being beneficial for health and seafood products being tasty. While pro-health label consumers advocate a label guaranteeing that seafood products do not contain toxic substances, this is not necessarily linked with a belief that seafood products are good for the health.
In order to reduce the 'laziness bias', our model includes dummy variables, which take note of the random distribution of the survey to respondents. None of the dummy variables is significant, thus the order of the survey does not impact on responses. Table 3 shows the results of a random intercept model. The variance of the random effect for the social label compared to the health label is higher than the variance for the eco-label compared to the health label suggesting a greater distance between the social label and the health label than between the eco-label and the health label. The positive correlation between the random effects suggests a proximity between the eco-label and the social label.
Conclusion
When choosing agri-food, consumers face a profusion of labels, each extolling specific qualities of the food, and are often confused about the guarantees given by these labels. Consumer attitudes are therefore different if they face a single label or a multitude. Up until now, theoretical and empirical literature on labels has mainly focused on the issue of consumer choice between an eco-labeled product and an unlabeled one. This article provides new insights into consumer preferences for labels in the case of multiple labels.
Our theoretical analysis gives expected consumer label preference ranking when they believe that labels provide information on both the public good (i.e. the welfare it provides to others), and the characteristic (i.e. healthiness, environmentally friendliness and decent working conditions) of the product. Building on the demand side of a double differentiation model, we show how the consumer choice between labels may be related to their degree of altruism, income, knowledge, education and relative interest for health, environmental and social equity issues. Our review of empirical studies dealing with consumer choice between a labeled and an unlabeled product or between various labeled products bears out the predominance of these factors.
Our empirical analysis allows us to test the determinants of consumer ranking of the three labels, using data from a French survey on seafood products carried out on 911 respondents. Our results enable us to give the sociological profiles of consumers who have a preference for health labeled, eco-labeled and fair trade labeled seafood products. They show that the profiles of pro-eco-label and profair trade label consumers are quite similar, whereas pro-health label individuals clearly differ. Pro-health label individuals are slightly older, married women with children, conscious of the product form, whereas pro-eco-label and pro-fair trade label consumers are younger, male and concerned about the fishing conditions. In addition, pro-fair trade label individuals are more frequently single parents and pro-eco-label respondents have a higher education level.
These results are consistent with our theoretical approach, which assumes that the three labels are differentiated from each other by a vertical and a horizontal feature. Hence, consumers choose labeled produce according to their degree of altruism, which determines their willingness to pay for labels guaranteeing an increase in others' welfare through an improvement of environmental or working conditions, and they also choose the products closest to their ideal varieties, which differ according to their ethical and social values. Potential consumers of ecolabeled or fair trade labeled fish are more altruistic than consumers of health labeled fish. They are also greener since they are more aware of the environment, they feel more responsible for environmental degradation and they are more confident in labels' ability to limit the harmful impact of consumption on the environment.
Although our empirical analysis provides new insights into consumer preferences for ecological, health and fair trade labels on seafood products, the research is subject to some limitations, the most significant being the lack of explanatory variables for individuals' altruism and moral motivations. This is mainly due to the difficulty of measuring such characteristics. It would be interesting, in future research, to enrich our survey by including questions aimed at detailed assessment of these determinants. Furthermore, a number of studies point out the importance of the geographical origin of products in purchasing decisions and, indeed, this criterion is significant in our analysis, through the production process factor. However, it would be interesting to refine our variable by distinguishing local, domestic and imported products.
Appendix
A1. The demand side of a double differentiation model
In order to extent the demand side of a double differentiation model a la Neven and Thisse (1990) to three variants, we assume that each product i differs from others in its quality q i and its label l i , with i equaling H (Health label), E (Ecolabel) and F (Fair trade label). Quality q i measures the positive external effects of the product. Accordingly, as consumers are more directly concerned by their health than by environmental quality and generally very indirectly concerned by the working conditions of production, we assume
In line with product differentiation models, we assume that each consumer buys one unit of the product or none. This assumption amounts to considering that the quantity of product to be purchased is fixed or, alternatively, that satisfaction is only gained from the consumption of the first unit of the product. Accordingly, each consumer can only choose between one of the three products or none. The consumer is characterized by a marginal willingness to pay for quality, θ, and an ideal label, λ. We assume that θ is uniformly distributed over 
We suppose that the market is fully covered.
Consumer willingness-to-pay for quality In order to analyze consumer preferences, we define € ˆ θ jk λ ( ), consumers who are indifferent between products j and k, as follows:
Their marginal willingness-to-pay for quality decreases with λ. This means that, for these consumers, the proximity (resp. distance) to their most preferred label € l j (e.g. health) must be outweighed by a high (resp. low) willingness-to-pay for € q k (e.g. ecological) in order for them to be indifferent between both labels. Figure A1 . This case could be easily extended to other distributions of labels l i on the linear space We can then characterize consumer preferences for health label, eco-label and social label according to their types ( ). Some consumers, whose ideal variety is close to the eco-label but whose willingness-to-pay for quality is low, will choose the health labeled product because it is cheaper. Others, whose ideal variety is close to the eco-label too but whose willingness-to-pay for quality is high will buy the social labeled product because of its better quality. Accordingly, the closer a consumer's ideal variety is to the health label, the higher their willingness-to-pay for quality must be if they are to buy the green product. Conversely, the closer a consumer's ideal variety is to the social label, the lower their willingness-to-pay for quality must be if they are to buy the green product. * For dichotomous answers, variables take the value 0 (no) or 1 (yes). When respondents have to rate proposals, they choose a value between 0 (completely untrue) to 10 (strongly agree) Source: RICEP (2010), data from survey PRESPO.
A3. Descriptive statistics
